Introduction
What is the effect of trade cost reductions on the intensive and extensive margins of trade? In this work we address this issue by analyzing the impact of trade costs through a policy variable, tariffs, and using the worldwide multilateral tariff reduction resulting from the Uruguay Round (UR), as a policy change.
Answering the previous question is at the core of recent results in trade literature. By introducing heterogeneity across firms, recent trade models (Melitz 2003 and Chaney 2008) show that only some firms are able to export. This, in turn, generates two margins of trade: the extensive and intensive margins. The first one is defined by the number of firms that export, the second one by the average export flow by firm. The main predictions of these models are related to the effects of variable and fixed trade costs on both margins. Our question is particularly interesting from a policy point of view.
Recent contributions (Bustos (2009) ) have shown that, after a trade liberalization, exporters tend to adopt a more efficient technology. This may create a new channel for productivity upgrading. Eaton et al. (2008) find that new Colombian exporters start exporting by shipping very low volumes. However, those who survive expand very rapidly and, after a few years, account for almost half of total export expansion in that country. Those findings suggest that, if a reduction in tariffs affects aggregate trade mainly through the extensive margin, its long-term effect can be magnified. On the other hand, if the effect channels more through the intensive margin, the economy experiences a reallocation of resources toward the incumbent exporters. In this case a relevant policy could be to allow for a higher degree of flexibility in the labour market in order to ease the reallocation process.
Some recent papers, like Crozet & Koenig (2007) , address the relation between trade costs and trade margins empirically, relying on distance to assess the impact of variable costs. The main novelty of our work is to use tariffs to study the effect of variable trade costs in a micro data context. Thereby, we can address interesting econometric as well as trade-related issues. First, considering tariffs instead of simply distance, we are able to implement econometric panel methods. By controlling for countrysector specific fixed effects, we measure the within effect of a change in tariffs on both trade flows and their margins, whereas previous studies could only use cross-section estimation. Thereby, it allows us to get rid of the well-known problem that distance can also proxy for taste or cultural dissimilarity and a range of other cultural or historical considerations. Second, tariffs are one of the main trade policy instruments in the hand of governments and effort is devoted to policy programmes aimed at reducing tariffs. Thus, the parameter of interest is the elasticity of trade flows and trade margins to tariffs, rather than to distance. Third, most theoretical trade models introduce trade costs through tariffs and perform comparative static analysis by letting tariffs change. In this perspective, our analysis keeps up with the theoretical literature to a larger extent than previous ones.
We study the response of French firms to the worldwide reduction in tariffs implemented within the framework of the Uruguay Round in the end of 1994. We study France among European countries due to the availability of detailed firm-level data, from the French Customs (Douanes), which allow us to address this issue using a 3-dimensional panel. We use information on the exports of French firms for 57 sectors to 147 destinations in a time period ranging from 1993 to 2002. We use the multilateral agreement promoted by the Uruguay Round because it has been the only large scale multilateral tariff reduction in the last decades. Merging the French firm-level dataset with TRAINS tariff data (collected by WTO, IDB (InterAmerican Development Bank) and the World Bank), we can exploit the tariffs imposed on French products to identify the elasticity of trade flows with respect to tariffs on both margins of trade. In fact, the structure of the Douanes dataset, which specifies the export destination by firm and product, allows us to precisely match a flow with its tariff. While a few studies did it on the import side, we are the first, up to our knowledge, to examine the export side, which is made possible by the structure of the Douanes database. This feature is particularly relevant in the case of France since tariff reductions in the 1990s were less significant on the import side than on the export side.
We use a gravity equation approach and show gradually how our results are modified as we depart from the standard specification. We show that the panel dimension is crucial for the results. When we ignore it and perform an OLS pooled cross-section estimation we find that both margins are significant and that each explains half of the total effect of tariffs on trade. We show that this result is robust to the introduction of a full set of country and sector unobserved heterogeneity effects as well as time macro-shocks. However, when we take the panel dimension of the data into account (within regressions), the effect on the extensive margin disappears. Thus, more firms export where tariffs are lower (pooled OLS). However, the decrease in tariffs (within regressions) induced by the implementation of the Uruguay Round did not push more firms into exporting, while it increased the shipments of incumbent exporters. This result reveals that using the average effect of tariffs to deduct the effect of a trade liberalization episode may be highly misleading. In fact a reduction in tariffs seems to help only those firms that already export, leaving small non-exporters aside. The reason may be that small firms are not able to cover the sunk costs of exporting with the gains from tariffs reduction. Whether this is the result of the (big) magnitude of sunk costs, the (small) magnitude of the UR tariffs reduction, or other impediments to the firm growth, is an interesting issue which we leave to further research. We address two potential biases which may affect our results. First, tariff growth rates may be endogenous. After the implementation of the UR, tariffs decreased without being completely eliminated (and without reaching a predetermined level). Hence, even if tariff reductions were induced by the UR implementation, we cannot be sure that their patterns has not been shaped by other factors.
A way of controlling for this bias is to instrument the growth rate of tariffs. A good instrument for the growth rate in tariffs is its pre-policy (pre-UR) level interacted with a WTO participation dummy. In fact, at the sector-country level, the higher tariffs were before the policy event, the more they decreased. Moreover pre-UR tariff levels do not affect the subsequent French export growth rate since they are predetermined. When we instrument tariffs this way, our results do not change much, however. Second, we discuss the incidence of the omission of zero-trade flows in our results.
We propose two different methodologies to deal with it: a Tobit-Honoré (1992) model and a Poisson Pseudo-Maximum Likelihood estimation proposed by Santos-Silva and Tenreyro (2006). The extensive margin coefficient becomes significant, albeit it explains less than 20% of the effect. Moreover, and in contrast with previous findings, this result is not robust to the inclusion of further control variables.
Our overall results suggest that the tariff reductions, partly due to the Uruguay Round, are responsible for increases in aggregate French exports ranging from 3.4% to 4.7% between 1993 and 2002, depending on the different econometric specifications. This expansion channels mainly through the intensive margin, the extensive margin coefficient being either insignificant or very low. The decomposition of the effect into margins has been estimated by Debaere & Mostashari (2005) , but for the import side and using macroeconomic product margins (number of products versus shipments per product). The closest paper to ours is Feinberg & Keane (2009) that estimate a structural model for export decision on firm level data for multinational corporations in US and Canada. They find no effect of tariffs on the export decision of firms. This paper also contributes to the lively debate on the effect of WTO on world trade, originated by Rose (2004) . Applying a standard gravity approach to a set of bilateral trade flows in long time series, Rose finds that GATT/WTO membership does not explain world bilateral trade volumes. Since then, many papers have explored this issue, trying to figure out what was driving these surprising findings. Felbermayr and Kohler (2007) show that, by controlling Rose's regression for zero flows, the GATT/WTO membership dummy turns out to be significant. Our results are consistent with theirs, but our main innovation with respect to previous literature consists in using tariffs instead of a dummy indicating participation in WTO. The scope of our results is different from that of previous studies since we do not consider bilateral trade flows and since the time-span in our analysis is much shorter.
Nevertheless, our analysis is the first to address the impact of tariff reductions using a continuous variable instead of a membership dummy and relying directly on a well-defined policy change induced by GATT/WTO. Clearly, our results refer to France only. Since the Uruguay Round affected mostly developing countries, the impact on world trade may be even bigger. This analysis and its results are relevant as the discussion on the Doha Round is becoming crucial in the international policy debate.
In fact, we show that the previous multilateral tariff reductions have been significantly beneficial even for a developed economy.
The remainder of the paper is organized as follows. Section 2 describes the extent of the tariff reductions induced by the Uruguay Round and the patterns of French exports between 1993 and 2002. Section 3 presents the main econometric strategy. Section 4 deals with robustness checks. Section 5 concludes.
Data and descriptive analysis
In this section, we first describe the Uruguay Round negotiation and report descriptive evidence to claim that it is a convenient policy change for our analysis. Then, we briefly describe the Douanes data and report preliminary evidence on the effects of gravity determinants on aggregate French exports.
The Uruguay Round
The Uruguay Round of multilateral trade negotiations, promoted by the GATT, began in 1986 and ended in 1994 with the signature of the "Marrakesh Declaration" by 117 countries. The content of the agreement includes many topics like lowering trade barriers, establishing a more effective dispute settlement system, giving new rules on trade in services, on intellectual property rights and on antidumping, subsidies and import safeguards. Thus, according to the signed Declaration, this negotiation " marked a historic step towards a more balanced and integrated global trade partnership".
In this paper we focus on the reduction in tariffs endorsed by the UR. The agreement refers to the bound tariffs which are the maximum allowed level of import duties. These are the level of tariffs on a product that a country commits not to increase. In fact, once a rate has been officially bound, it can only be raised through a further negotiation with the most concerned countries and could result in a compensation for their loss of trade. In particular, during UR negotiations, each country agreed either to bind a tariff rate at a certain level or to reduce the already existing bound. 1 However in practice many countries, expecially developed ones, do not apply their bound tariff rates but much lower duties, which are called applied tariffs. In this paper we measure the extent of tariffs reduction induced by the UR directly with applied tariffs. There are many reasons to do this. First, many developing countries committed to bound rates that were not bounded before the negotiation. Thus, for these countries, it is not possible to evaluate the effect of the UR considering bound tariffs. Second, even if the UR was the result of individual country commitments with each trading partner, 2 the reduction of bound tariffs was in most cases similar across countries and products, being in the range of 30% of the initial level. This would not allow us to have an important variation for the econometric analysis. 3 The timing of tariff reductions agreed upon by each Member was implemented, on average, in five equal rate reductions from 1995 to 2000. 4 We measure tariff reductions faced by the European Union using applied ad-valorem tariffs at the product-country-time level contained in the TRAINS-WTO database. 5 The relevant tariff data for this 1 The documents in the WTO official web page report that "developed countries increased the number of imports whose tariff rates are 'bound' (committed and difficult to increase) from 78% of product lines to 99%. For developing countries, the increase was considerable: from 21% to 73%."
2 There is no legal agreement that sets out the targets for tariff reductions (e.g. by what percentage they were to be cut as a result of the Uruguay Round).
3 In fact we find that the correlation among the change in applied and in bound tariffs is positive, but not big enough to allow for a further analysis using bound tariffs. 4 Except if it is otherwise stated in a Member's Schedule. In section 4 we use more carefully the different countries' timing of implementation of the UR. 5 In TRAINS data set disaggregate product-line tariffs are averaged out at the correspondent sector level. The average paper cover 147 countries, 57 manufacturing products and years ranging from 1993 to 2002. 6 Therefore the covered time period begins 2 years before the UR and ends 2 years after its implementation.
Products are classified according to the French 3-digit NES (NomenclatureÉconomique de Synthèse).
The data, however, are not available for all the country-product-year observations: therefore the panel is unbalanced. 7 In what follows we provide a detailed description of the variation of tariffs data before and after the implementation of the UR. Deeper investigation shows an interesting pattern: tariff increases mainly concern countries which do not belong to the WTO, countries in Mercosur and the "Processed Agricultural" sectors. While the first pattern is not surprising, the last two deserve some explanation. By signing the Mercosur agreement in 1991, Argentina, Brazil, Uruguay, Paraguay and Venezuela agreed on reducing tariffs may be either simple either weighted by the country export/import share. Here we use simple average tariffs not to incorporate a further source of endogeneity, being total French exports the dependent variable in the analysis. From now on we refer to these simply as "tariffs". 6 Agricultural sectors are excluded from the analysis since they received a particular treatment from the UR negotiations. It consists in converting import quotas (which at the time were particularly widespread in these sectors) into tariff equivalent levels and then reducing those levels by an average of 36% in the following 6 years.
7 Table 8 (in appendix) reports the countries used in the analysis and indicates for which of them tariff data are available both before and after the UR. In C all sector are reported. 8 Here we have either average tariff in 1993 and 1994 (when they are both available), or tariffs in 1993 or in 1994 (when they are not available for both years).
among themselves and on setting a common external tariff against third countries. Our database suggests that tariffs set by Mercosur countries against the European Union correlate among them much more at the end of the period than at the beginning. Moreover, this correlation is higher than the average one among all countries. This reveals some kind of coordination among these countries in setting tariffs against other countries, in conformity with the Mercosur agreement. The tariff increases decided by these countries may also be a consequence of that agreement itself. Finally, the average increase in tariffs in "Processed Agricultural" sectors is also noticed by previous works that discussed the impact of the UR in tariff escalation for agricultural products, 9 and concluded that a high level of protection in this sector still remains after the UR tariff concession. Once we eliminate these groups of observations, we are left with the right-hand side panel of Figure 1 , where the number of increased tariffs observations decreases by 71% (from 416 to 163). We define the observations that are not in the 3 above-mentioned categories (non-WTO members, Mercosur, "Processed Agricultural" sector) as the UR sub-sample and we use the latter to run some robustness checks in section 4. A more formal way to show the effect of the UR on world tariffs is provided by Table 1 . This table reports the average tariffs before and after 1995 for the countries that adopted (or not) the UR concessions (respectively countries in WTO in 1995 and outside WTO in that year). This table displays why we can use the UR as a policy experiment: the reduction in tariffs between the last year in the data and the pre-reform year was significantly higher for the countries that formally signed the UR concession scheme than for the others. Thus, even if we cannot assume that the UR was the only cause for tariff reductions in our sample, we have a clear indication of its influence on it.
French exports
We use data from the Douanes database. The latter reports import and export flows of French firms by partner country, year, firm and sector (at the 3-digit NES level). 10 Since we want to keep track of the sectors where firms export, our margins are constructed in a non-standard way. For instance, BJRS (2007) construct their margins such that a firm exporting two different products counts twice in the extensive margin. Here, it also counts twice but in two different sectors, 11 so that our extensive margin is more narrowly defined.
The Douanes data contain all flows that are above 1,000 euros for extra-EU trade and above 200 euros for intra-EU trade. However, total reported flows must cover more than 97% of the value of the national trade. 12 Hence, we do not believe that these characteristics of the data are likely to bias the results in a systematic way. We have restricted our sample to manufacturing sectors, excluding agricultural ones, which are often treated as special cases in tariff setting and multilateral discussions.
Services are also excluded since trade strategies may differ substantially from those in manufacturing sectors. 13 The first thing to notice is that France does not export for all sectors to all destinations. Figure 3 reports for each year the proportion of flows (sector × country) that are strictly positive. 14 The share of zero-flows seems to be stable in French exports across our time-span, remaining at about 20% of the potential flows.
We now turn to the descriptive analysis of the strictly positive flows. First, in Table 2 we present some descriptive statistics on the growth rates of each margin to show that there is indeed much variation in their evolutions over time. The first column of this table shows that both margins and total trade grew over time for France. The standard deviation and the various percentiles presented here demonstrate that, beyond the average, our sample exhibits significant variation in growth rates.
A considerable amount of variation remains once we control for sector and country fixed effects. This is crucial since the identification of the effects of declining tariffs, in the panel specifications, will depend on this variation. Second, to show that the main predictions of a gravity model apply to both trade margins, in Figure 4 we plot the log of the total and extensive margins against GDP and distance (in log). Gravity predictions are confirmed. We conclude that our aggregated micro-data follow the usual pattern of macro trade flows.
Econometric strategy and results
In this section, we present the main results of the paper. In the first sub-section, we estimate the usual gravity equation. We add our main variable, tariffs, and show that its effect channels through both margins in repeated cross-sections. In the second sub-section, we exploit the panel dimension of our data and show that the effect on the extensive margin disappears.
Standard gravity regressions
We follow the decomposition used by various authors, which is hereafter reported in logs and with all the necessary subscripts:
where j denotes partner country, 15 s sector and t time. x jts is the log of total export, n jts the log of the number of exporters and x jts the log of average exports per firm. Our strategy is more comparable to Crozet & Koenig (2007) than to BJRS (2007) and Mayer & Ottaviano (2007) since the latter authors use this framework only to give a broad description of the way trade margins move with GDP and distance, rather than to estimate the elasticity of exports to trade costs. They thus use aggregate data at the country level (not at the sector one) for one year, and they further decompose the intensive margin into the number of exported products (the 'product-extensive margin') and the average export flow by product and by firm (their 'intensive margin').
Let Λ j,t,s be our variable of interest (either x, n or x). The previous authors relied on the following regressions:
The main variable of interest, the proxy for variable trade costs, is d j , which measures distance. As usual, the previous gravity equation includes the GDP of trading partners, whereas French GDP is collinear to the time fixed effects δ t . The specification also includes a set of country-time and country-specific covariates, Y j,t and Z j , respectively. The first set contains a WTO membership and a Generalized System of Preferences (GSP) dummy. 16 The second set of controls contains a dummy for former colonies of France, a dummy for islands and another one for landlocked countries. Finally, product and time fixed effects are included.
The main problem in interpreting the distance coefficient as the elasticity of trade to variable trade costs is that one cannot control for country fixed effects along with distance. Hence, this variable may capture consumer tastes, for instance. The second problem is that distance is only a geographic proxy for trade cost. Thus, it gives only indirect evidence on the response of exports to changes in variable trade costs.
In this paper the measure of trade costs that we consider is, thus, tariffs. This allows us to obtain the elasticity of trade (and/or of its margins) on a more proper (policy) variable. The previous specification introducing tariffs becomes:
where the main variable of interest, in our analysis, is θ jts , the log of (1 + t jts ), 17 where t jts is the tariff applied in sector s from the European Union at time t by country j.
Using the fact that our variable trade costs measure varies along three dimensions, we can further replace all time-invariant country characteristics by country fixed-effects, δ j :
For a matter of comparison, we report results for each of the 3 previous specifications (without tariffs, with tariffs, with tariffs and country fixed-effects) and for each of the margins (total, extensive and intensive) in table 3. First, in columns (1) to (3) 16 GSP consists in a special unilateral tariff concession that industrialized countries grant to developing countries and that is not subject to the "Most Favored Nation" (MFN) clause of the WTO. Thus GSP exempts WTO member countries from MFN for the purpose of lowering tariffs for the least developed countries without having to do so for richer ones. Since countries joined WTO and obtained GSP status at various times, both variables are time-varying. 17 The parameter τjts that enters multiplicatively in the usual model, e.g. Chaney (2008) , is equal to (1 + tjts) where t denotes the ad-valorem tariff.
total trade. 18 When we introduce tariffs (column (4) to (6)) we find that the elasticity of distance does not change much, and the elasticities to tariff are negative and significant at the 1% level. The effect of tariffs on exports channels slightly more through the extensive margin than through the intensive margin.
All the coefficient estimates have similar magnitudes and signs except for that on GSP, which is now positively related to the intensive margin. 19 Finally notice that, in this specification, the R 2 is higher (since we have included a significant variable) but the number of observations is definitely lower since, in the TRAINS dataset, many tariffs are not reported.
Once we control for country fixed effects, in columns (7) to (9), the tariff coefficients are still negative and significant but of a lower magnitude. The reason may be that we now control for the effect of some omitted country-level variable, which could be negatively linked with tariffs and positively linked with exports (for instance, diplomacy, tastes, preferences, ...). However, in this specification, WTO membership positively explains trade only through the extensive margin. Results in columns (7) to (9) suggest that a reduction in tariffs of 1 p.p. from 10% to 9% increases total trade by 1.5%, 20 the extensive margin by 0.8% and the intensive margin by 0.7%. These coefficients imply that the contribution of tariff reductions to the growth rate of total French exports is 3.4%. 21 In columns (10) to (12) we control for the average tariff that each country sets toward the rest of the world (in each sector and year). 22 This variable aims to solve a potential bias in our regressions coming from trade diversion. In fact, since the liberalization considered here is a multilateral one, we expect that each country decreased its tariffs not only toward France but also toward all its other trade partners. Moreover, it is likely that French exports toward a country rise if this country increases its tariffs toward the rest of the world (as a consequence of trade diversion). Thus, our coefficient of interest may be downward-biased (in absolute value) in regressions where average tariffs toward the rest of the world are omitted. Nonetheless the coefficients of average world tariffs are nil and the results are unchanged. It seems that the trade diversion effect associated with the worldwide reduction in tariffs was small compared to the trade creation effect. From now on, the regressions including average world tariffs are relegated to D.
Reporting Table 3 is useful in order to compare our results with standard ones on gravity equations. However, our main interest lies in obtaining unbiased coefficient for tariffs. In the next sub-sections, we discuss potential biases on the tariff coefficient in the baseline regressions corresponding to the columns (7)- (9) of Table 3 and we exploit more intensively our 3-dimensional panel, as well as the timing of the UR implementation, to obtain reliable unbiased estimates.
Within regressions
The specification in equation (3) includes one-dimensional fixed effects on country, sector and time. Country-specific fixed effects control for all country characteristics that may jointly determine the average country tariffs and its imports from France. Sector fixed effects capture the factors at the sector level which may influence both tariffs and exports, for example the French level of productivity in a specific sector. Finally, time fixed effects control for all macro-shocks that can explain French exports and be spuriously correlated with tariffs. However, some potential concerns remain.
The first problem concerns the omitted variables that may explain the evolution of the levels of exports along with the levels of tariffs. Suppose, for example, that France started to export more to middle-income countries and that these are exactly the countries that reduced the most their average tariffs for a reason that is not specific to the WTO formation (for example since they were facing "integration" during the 90's). This would bias our results because of an omitted "integration" variable. The same argument holds for time-varying and sector-specific omitted variables: for example, if the French economy grew more in a specific sector (and, therefore, is exporting more in this sector) and this sector at the same time experienced a liberalization of trade due to increased demand in foreign markets. To take those biases into account, we add a full set of interactions between country and time as well as sector and time fixed-effects. Results do not change much: all three margins significantly increase as tariffs decrease, as can be seen from the first row of Panel A in Table 4 . 23 The second problem with the specification in equation (3) is that it controls for sector and country fixed-effects separately. In other words, it captures the effect of variables that influence the average setting of tariffs in a given country or in a given sector. Conversely, it does not control for the unobserved variables at the country-sector level that may explain both the setting of tariffs and the imports from France. Such unobserved variables matter in shaping the levels of tariffs set at each period by French trade partners in each sector. This term mainly captures comparative advantage.
One of the main concept in trade literature is that trade patterns are determined by the structure of comparative advantage. Also the way protection policies are chosen is mainly dependent on it. It is implausible that a country would set a uniform tariff to all its products, or that the same product would be protected in the same way throughout the world. It is much more likely that each country sets higher tariffs on the sectors that it wants to protect from French (and European) competition.
To take this bias into account, we exploit the panel dimension of the dataset and run within regressions where the source of variation is the change in tariff level applied to France within each country-sector line (i.e. we include country-sector fixed effects). The results are reported in Panel B of Table 4 . They suggest that no margin significantly responds to a variation in tariffs. The relationship between exports and tariffs now seems to be very noisy. In fact, this estimation only relies on the effect of tariff reductions on contemporaneous export increases. However, it is highly probable that firms react only with some delays to the tariff reductions, resulting in an insignificant contemporaneous correlation.
To obtain reliable "within" results, we perform our analysis on a sub-sample of our data restricted Table 4 . The cross-section version does not change our results: the extensive margin explains around 50% of the total effect as in the previous specifications (e.g. columns (7) to (9) of Table 3 ). Moreover, the results are very similar to those in Panel A. In the "within" specification, instead, the extensive margin is no longer significant and the whole effect of tariff reductions within a country-sector pair channels through the change in exported quantities per firm. 24 This is the main result of the paper. First, notice that the difference between Panels C and D of Table 4 depends exclusively on the introduction of country-sector fixed effects. Second, from an econometric perspective, this means that the bias generated from the omission of joint fixed effects is important enough to change the significance of the results. In fact, even if there are more exporters where tariffs are lower, the decrease in tariffs does not push firms into exporting. 25 The economic 24 We also ran regressions in Panels C and D without crossed fixed effects δjt and results do not change. Thus, we can conclude that the difference between the results in Panels B and D does not come from the inclusion of δjt. It rather reveals the inappropriateness of regressing contemporaneous increases in exports on contemporaneous decreases in protection.
25 There may be entry of some firms and exits of others. However, we show in the companion paper (Buono & Lalanne, reasons behind this result may be numerous. First, tariffs may already be very low, so that their reduction is not sufficient to help new firms to export. This could be related to some non-linearity or to the existence of a threshold for the effect of variable trade costs on the decision to export.
Second, some market imperfections may, as well, rationalize this finding (barriers to entry in domestic or foreign market, credit constraints, and so on). If this was the case a policy intervention on these markets in the aftermath of a trade liberalization (or a tariff reduction event) could be important to maximize its positive effects on the total exports of a country. Third, the discrepancy in results may be attributed to the different effect of trade barriers in the short and in the long run. Probably in the long run (cross-section) the number of exporters increases where tariffs are low, but this needs time to be achieved. Thus, in the aftermath of a liberalization, firms are only able to change the quantities they export but not to enter in a new market. 26
To sum up, even if theoretically, decreasing variable trade costs should lead some new firms to overcome the sunk cost of exporting, this prediction is not supported by the data. It may be due to an empirical pattern that is inherent to the exporting decision (medium-run decision) or to the particular economic and legal environment faced by the French firms at home or abroad.
Robustness checks
In this section, we perform two important robustness checks while keeping the panel specification:
endogeneity of tariff changes and omission of zero flows. We again find that the effect of tariffs on the extensive margin is either nil or very small in magnitude. Finally, we discuss the results obtained with the various specifications.
Endogeneity
In this subsection, we discuss a fundamental empirical concern in our basic specification analysis.
As noticed in the previous sections, after the implementation of the UR, tariffs decreased without being completely eliminated (and without reaching a predetermined level). This means that, even if the tariff reductions were induced by the UR implementation, we cannot be sure that this was the only reason for their reductions. In other words, we cannot rule out the hypothesis that unobservable
2009) that entry of new exporters is limited.
26 Another explanation could be that non-exporters have been disproportionately hit by the increase in import competition associated with the contemporaneous reduction of European import tariffs. However this effect should have been rather small, since EU tariffs were already very low before the UR (except for agricultural sectors, that are not included in the analysis).
joint country-sector time-varying characteristics simultaneously affected tariff formation and imports from France in our time-span. 27
A way to control for this bias is to instrument the growth rate of tariffs. 28 The descriptive analysis displayed in the first section clearly indicates a variable that affects the growth rate in tariffs: the pre-UR level of tariffs. 29 Moreover, pre-UR tariff levels should not affect by any other channel the French export growth rate since they are predetermined. Those two considerations imply that the pre-UR tariff level is a good instrument for its (negative) growth rate in subsequent years. Following this approach, we estimate a regression in difference using a 2SLS procedure. As in the previous analysis, we consider the pre-post UR sub-sample. 30 In a first step, we instrument tariff changes with their pre-UR levels, i.e. their levels in 1993. Notice that, since we run our regressions considering only two periods of time (pre and post-UR), the instrument and the variable to be instrumented are both country-sector specific.
To use more extensively our specific policy change, we also use a second instrument, which is based on the countries and sectors subject to the higher UR concessions. The UR, in fact, did not apply to all countries and products simultaneously. First, as previously mentioned, our dataset contains both 27 Here we have in mind the perspective of French trade-partners. Suppose, for example, that the pattern of comparative advantage changes through time in our sample. Then both the import from France and the way tariffs are set against French products may vary, partially, for that reason.
28 If all the tariffs had dropped to zero after the UR, then their initial levels would have been a measure of the change in tariffs. In this case, by controlling for all the variables that determine the level of tariffs, we would have solved the problem. See Bustos (2009) for a policy change in which this scenario happens.
29 Figure 1 illustrates the relation between the initial level of tariffs and their changes. This pattern hold if we consider the relation between the log of the initial level of tariffs and their growth rates between 1993 and 2002. 30 We also tried a specification regressing the bi-annual growth rate of export over the bi-annual growth rate of tariffs, thus using all the time-variation in our data. That specification, however, provides insignificant results for the same reason as the regression in level. For this reason we do not report them.
countries that participated in the multilateral negotiations and countries that did not. Moreover, some countries joined the WTO after the entry into force of the Uruguay Round concessions. For these countries the tariff reduction path was postponed depending on the year of accession. Hence, we procede in the following way: we instrument the tariff growth rate (with the pre-UR tariff level) only for the countries which participated in the negotiations before 1995. We use as an instrument a variable derived from the interaction of a WTO-participation dummy and the pre-UR tariff level for each country and sector, in order to isolate the exogenous component of the variation in tariffs that is closely related to the implementation of the UR concessions.
The regression that we run is the following:
where, at the first stage of the regression ∆θ j,s is instrumented with either θ 1993 j,s (IV1), the pre-UR level of tariffs, 31 or θ 1993 j,s × W T O j (IV2), where W T O j is a dummy equal to 1 when a country is a member of the GATT/WTO at the beginning of the period.
The results for regression (4) performed with OLS and 2SLS are reported in Panels A-C of Table   5 . 32 The results in Panel A refer to the OLS regression for the differentiated model. First, notice that the coefficients of this regression coincide with those of Panel D in Table 4 . Second, note that we run regressions with only two periods: thus, both methods (adding fixed effects in level or differentiating), yield exactly the same results. Column (2) in Panel A suggests that a reduction in tariffs by 1 percentage point, starting from 10%, increases total French exports by 1.82%. This increase is completely explained by the movement in the intensive margin, the extensive margin being insignificant.
In the second round of regressions, we instrument the difference in tariffs with their initial levels before the UR. As shown in column (1), which reports the result of the first-stage regression, the initial level of tariffs significantly impacts their variations. The coefficient is negative and the R 2 is very high, as expected: we already noticed that the sector-country pairs that had higher tariffs in 1993 are those who experienced the largest cuts. Moreover, the F-statistic of the first stage (reported in column (6)) is much higher than 10, suggesting that our instrument is not weak. At the second-stage, we obtain negative estimates for the tariff elasticities when instrumenting by IV1. The magnitude of the 31 The level in 1994 is used when the information relating to 1993 is not available in the dataset. 32 Notice that in these regressions the number of observations is 2526 while, in the descriptive part, we obtained Figure  1 using 2699 observations. The difference in the number of observations arises from the fact that 173 sector-country couples display 0-flows in the French export data (i.e. no firm exports in those sectors and to those countries and thus the dependent observation in regression (4) is not defined for those 173 observations). 
Zero flows
In the previous analysis, we considered positive flows only, since zero flows cannot be included in a log-log specification. Moreover, the intensive margin is not defined for sector-country pairs without trade. Doing so, we implicitely assumed that export flows were strictly positive. This assumption, however, is likely to downward bias our estimates due to the usual censoring problem. Recently, many papers argued that estimating the gravity equation without taking zero flows into account can lead to biased results. 33 In the literature, this censoring problem is usually addressed using a Tobit model. However, to apply this model to our panel gravity equation, we must solve three main issues. First, to disentangle the effect of tariffs on both margins with a Tobit model, we must apply a proper decomposition since the intensive margin exists only conditionally on the positiveness of trade flows. 34 Second, we need to transform our dependent variables to include zero flows in a log-log specification. Third, since our specification includes fixed effects, we must take care of the usual incidental parameter problem affecting fixed-effect non-linear models like the Tobit model.
To address the first issue, we apply the following decomposition of elasticities:
Extensive margin
Intensive margin where x denotes the log of the total flow, Z the vector of covariates and P(X > 0) the probability that the flow is not nil. 35 Estimating a Tobit model on the total and extensive margins allows us to obtain the full decomposition of the elasticity of trade to tariffs as described above. Therefore, our 34 If the trade flow is nil, then the number of exporters is nil and the intensive margin is undefined. 35 This probability equals the actual proportion of non-zero trade flows in our data base, which is around 80%.
basic specification is:
where Λ denotes the total margin x = ln(1 + X) or the extensive margin n = ln(1 + N ). The definition of the margins has been slightly modified 36 to include zero flows in the log-log gravity. This is commonly used in the literature to perform a Tobit analysis with a log-log specification. We use this methodology to obtain results that are comparable to the within-OLS specification. 37
Finally, country-sector fixed effects are necessary in our framework and notably influence the results. On the other hand, the Tobit model with fixed effects provides biased coefficients, due to the incidental parameter problem. We address this problem using the estimator suggested by Honoré (1992). The idea is to consider that the variation in the latent variable has a zero mean conditional on the variation of the dependent variable. This does not require any distributional assumption on the disturbances nor homoscedasticity, since the estimator is semi-parametric.
The estimates derived from this specification, reported in columns (1) and (2) of Table 6 , are of the expected signs and of a magnitude in line with the OLS estimates despite their low significances. 38
The coefficient estimates for the total margin are insignificantly different from the OLS estimates. The coefficient estimates for the extensive margin are hardly significant, suggesting a role for zero flows in channeling the growth of the extensive margin in response to tariff cuts. This is more accurately showed by the marginal effects of tariffs, which are obtained using the formula in Greene (1999) and Honoré (2008) . The elasticity of the total margin with respect to tariff is −2.78, which can be decomposed in −0.30 for the extensive margin and −2.48 for the intensive margin.
We conclude that the results obtained by introducing zero flows are not very different from our main within-OLS regressions of section 3. At our aggregation level, the bias induced by ignoring zero flows is limited: 39 the effect of tariffs on the extensive margin is very low, even after controlling for zero flows.
However, the Tobit specification may not be the best way to assess the effect of zero flows on our results. As we already noticed, the threshold for censoring is obtained through an artefact (using 36 We underline this by calling the margins x and n . 37 To check how the new definition of the margins affect the results, we performed the previous analysis using x and n . The results are unchanged. We also performed this same Tobit analysis using an alternative specification for the dependent variable: we directly took the variable in logs for strictly positive flows and specify the censoring threshold to be equal to the lowest value in the sample. The results are unchanged. ln(1 + X) or defining the threshold as the lowest value in the sample). But, even more worrisome, the estimation of gravity equations in logs heavily rests on the homoskedasticity assumption, which may not be satisfied. 
where Γ denotes the total margin X (in level) or the extensive margin N (in level).
Notice that we simultaneously solve the above-mentioned concerns: fixed effects are not a problem in this context since they can easily be conditioned out of the likelihood, zero flows are included in the regression without resorting to an artefact since we do not use a log specification, heteroskedasticity in the error term is taken into account. 41 The results are presented in columns (3) and (4) of Table 6 . The elasticities obtained are slightly higher than those in the within-OLS benchmark regression. The main insight of this specification is the highly significant coefficient on the extensive margin. However, the extensive margin accounts for at most 19% of the total effect. It is hard to state if this result comes from the inclusion of zero flows or from the new conditional variance assumption on the residuals. The Tobit specification was performed as an intermediate step between the within OLS and the Poisson specifications. We noticed that zero flows did not change significantly the extensive margin coefficient. Here, instead, this margin becomes significant in the fourth column of Table 6 . Although we cannot be sure of what is behind this result, we can consider these coefficient estimates as the upper bound of the effect of tariff on trade flows, both on the total and extensive margin. Moreover, the significance of the estimates on the extensive margin does not seem to be robust (see Table 11 in appendix). 40 Assume that the true model is: Γjts = exp(αZjts)µjts where α is the vector of parameters to be estimated, Zjts the vector of explanatory variables in logs and µjts the error term. The error term is assumed to be centered and heteroskedastic: E[µjts|Zjts] = 1 and V[µjts|Zjts] = f (Zjts). If the error term follows a log-normal distribution, then the error term of the log equation is given by: jts = ln(µjts) with
2 ). Thus, estimating the equation in logs leads to an omitted-variable bias.
41 Another way to deal with zero flows is suggested by Helpman et al. (2008) . Their aim is to identify the effects of their explanatory variable on the intensive margin of trade relying on bilateral trade flows. They estimate a bilateral gravity equation adding the estimated number of exporters among regressors. To do so, they use a Heckman selection model. In this way, they consider zero flows as arising from the decision of firms not to export. However, this methodology does not take heteroskedasticity into account. In our exercise, we do not need to implement this methodology since we know the actual number of exporters, thus we face a censoring problem rather than an incidental truncation one.
Other robustness checks
The TRAINS dataset provides a significant amount of tariffs, albeit there are a number of missing country-year-sector values. This sample selection may be endogenous. In fact, the selection is likely to be driven by factors also affecting the size of the flows between countries.For instance, less developed countries may have more missing tariffs because of lower resources devoted to their statistical systems.
If this were the case, the dataset would be subject to incidental truncation. If tariffs are not reported for small flows, everything else being equal (including the values of tariffs), then the selection of observations leads to underestimating the elasticity of trade with respect to tariffs.
We tried to address this bias using a Heckman selection model. To identify the elasticities without relying on the specific structure of the error term, we need to introduce an exclusion variable in the selection equation. Here, we consider the Generalized System of Preferences (GSP) dummy. This variable is likely to affect the probability of reporting tariffs applied to France positively. First, since the country is involved in an official trade agreement with the European Union, we expect it to be more careful in reporting tariffs. Second, since GSP programs are not reciprocal, there is no reason to expect France to export more to these countries once tariffs, the level of development (as proxied by country-year fixed effects) and the WTO membership (also proxied by country-year fixed-effects) are controlled for. However, the results do not show any evidence of sample selection since the inverse Mills ratio turns out to be insignificant. 42 Sample selection may have no effect on the estimates since we already control for a significant amount of heterogeneity. But we cannot rule out that the weakness of our identification variable drives the insignificance of the Mills ratio.
We performed other robustness checks by replicating the results on the following sub-samples: withdrawing the European Union data (since its tariffs did not change before and after the UR, while their imports did); considering only the UR-subset (as defined in the descriptive section) to focus exclusively on the countries and sectors affected by the UR concessions; excluding the processedfood sector; excluding the weapon sector (which is likely to be misreported). The previous results hold whatever the sub-sample taken into account. We, thus, conclude that, although there are more exporters in destination-sectors where tariffs are lower, decreasing tariffs caused by the implementation of the Uruguay Round did not push firms into exporting, but induced incumbent exporters to increase their flows to those destination-sectors associated with the steepest drops in tariffs.
42 Results are available upon request. Table 7 summarizes the elasticities to tariffs derived from the various econometric specifications used in the paper. By ignoring the panel dimension of our dataset, we obtain that 50% of the effect of tariff reductions channels through the extensive margin. 43 However, the results dramatically change when we control for unobserved heterogeneity. The magnitude of the total elasticity is then a bit lower, but almost all the effect channels through the intensive margin, the extensive margin being insignificant in the benchmark within-OLS regression.
Synthesis of the results
The main insight of our empirical analysis suggests that, while there are more exporters on average where tariffs are low, the number of exporters does not react to a reduction in tariffs. Note that our 3-dimensional panel, as well as our policy experiment with tariffs decreasing over time in each sector, are essential to obtain this result. 44 Table 7 also reports, for each margin, the share of the French export growth at current prices that can be attributed to tariff changes. According to our estimations, tariffs are a key variable, as they contribute to a range between 3.4% and 4.7% of the total French export growth between 1993 and 2002. Interestingly, when we split the effect into both margins, we find that tariffs have a much larger impact on average sales per firm, explaining between 12% and 13.3% of the intensive margin growth.
Our results suggest that tariffs affect the number of new exporters only slightly. Since some studies find virtuous effects of being an exporter on firm performance, this issue deserves further research to assess the reason why the number of exporters reacts so little to significant reductions in worldwide tariffs, and whether this result is specific to France.
Conclusion
In this paper, we study the response of French export margins to the tariff reductions implemented after the Uruguay Round in 1995. Tariffs are shown to have a noticeable impact on exports: the estimated elasticity ranges between −1.78 and −2.78 and we can explain up to 4.7% of the total French export growth between 1993 and 2002. The breaking down into margins reveals that the tariff reductions due to the implementation of the Uruguay Round concessions increased aggregate exports mainly by inducing incumbent exporters to ship higher volumes to their trade partners and for the products for which tariffs decreased. The effect on the extensive margin is smaller and not robust. 44 In a cross section or in a pooled cross section, one only captures the average effect. In a time-series framework, one is not able to distinguish between the effect of tariffs and that of macro-shocks. Only with a panel one can extrapolate the effect of tariff decreases on the propensity to export.
Our conclusions are robust to many specifications, which are meant to capture potential biases in the baseline regression (endogeneity, zero flows, biases stemming from the transformation of a level regression into a log one in the presence of heteroskedasticity). Our findings also suggest that WTO has an influential role in affecting world trade. In the lively debate on this issue, we provide evidence by using a continuous variable which varies as a consequence of a policy change event.
From a policy viewpoint, our results can be interpreted in two distinct ways. On the one hand, they suggest that policies aimed at reducing variable costs to trade only impact the existing exporters.
Such policies would not permit new firms to overcome the fixed costs of exporting and induce higher competition in the destination markets. This finding may have various reasons: these variable costs are too small to matter for the firm decision, the entry into a new export market is mainly a strategic and intertemporal issue, and so on. On the other hand, one can think of this result as coming from frictions in some market. For example, the variable trade costs reduction may have not resulted in new exporters because the destination markets exhibit significant barriers to entry, or because the potential entrants are credit constrained and cannot borrow to pay the sunk cost. Discriminating between those diagnoses requires further work at the firm level. 
A. Countries' specific variables
Country specific variables come from the Rose database, except the GDP, which is from the Penn World Tables. In particular, we use the following variables as controls:
• Trade partner's GDP in logarithm (ln GDP)
• Distance of trade partner capital from Paris in logarithm (ln dist)
• A binary variable equal to unity if the trade partner is a GATT or WTO member (WTO) and to zero otherwise 
B. List of countries
In table 8 we report all the countries in the analysis and, for each of them, we specify a "Tariff Coverage" indicator, which is set to YES if the information on tariffs before and after the Uruguay Round is available for that country, and set to NO if tariffs data are available after the Uruguay Round only. When nothing is specified, it means that we do not have any information on tariffs. However, the country is a French commercial partner, since export flows at least for some firms in some products are different from 0.
C. List of sectors
All the 3-digit NES manufacturing sectors included in the analysis: 
D. Other regressions
We report Tables 9, 10, and 11 (corresponding respectively to Tables 4, 5 , and 6). These regressions control for the average world tariffs.
45 There are three major observations to report. First, our main result on the asymmetric effect of tariffs in the cross-section and in the panel, is confirmed here. Second, as we already noticed, the effect on total exports may be downward biased (in absolute terms) when countries total openness is not taken into account. This is confirmed here, since total export coefficients are bigger than in the correspondent regressions in the main text. Third, average world tariffs are most of the time insignificant, signalling the absence of trade diversion. However, the effect on the extensive margin is sometimes negative, although only marginally and very low. A plausible interpretation is that, by reducing average wordwide tariffs, a country signals future opening (also towards the EU), inducing the entry of French firms in these markets for strategic motives. 0.90 0.14 0.27 0.10 ***: significant at the 1% level; **: significant at the 5% level; *: significant at the 10% level.
Tables
All regressions include country and sector dummies Robust White standard errors are the ones reported in parentheses. The intercept and the fixed effects are not reported. 
